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Background and discussion
How to draft the spurious emissions requirement for FR1 was endorsed at RAN4#84. A TP for NR WI BS technical report [2] was noted. An updated text for TS 38.104 is presented in this contribution based on the agreements in [2]. The following differences compared to the corresponding LTE requirements in TS 36.104 can be noted:

· All limits are put under a “Limits in FR1” subclause and two final subclauses for the non-AAS and AAS minimum requirements are introduced, with references to the limits, according to the agreed structure in [3].

· A General paragraph 6.6.4.5.1.1 is introduced to avoid having a “hanging paragraph”.

· The “mandatory limits” for Category A and B are put in the same subclause to avoid too many subclause levels.

· The limits for protection of own/different BS, additional requirements and co-location are not yet introduced.

Proposal

It is proposed that the attached text proposal is included in TS 38.104 [1].
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6.6.5
Transmitter spurious emissions

6.6.5.1
Limits in FR1

6.6.5.1.1
General

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of the downlink operating band up to ΔfUEM above the highest frequency of the downlink operating band, where ΔfUEM is defined in Table 6.6.1-X. [For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.]
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.5.1.2
Mandatory Limits in FR1
The limits of either Table 6.6.5.1.2-1 (Category A limits) or Table 6.6.5.1.2-2 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for Operating band unwanted emissions in subclause 6.6.4.
Table 6.6.5.1.2-1: BS Spurious emission limits in FR1, Category A

	Frequency range
	Maximum level
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	-13 dBm
	10 kHz 
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [2], s4.1

NOTE 2:
Measurement bandwidths as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.


Table 6.6.5.1.2-2: BS Spurious emission limits in FR1, Category B
	Frequency range
	Maximum level
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	-36 dBm
	10 kHz 
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	-30 dBm


	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [2], s4.1

NOTE 2:
Measurement bandwidths as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.


6.6.5.1.3
Protection of the BS receiver of own or different BS

Detailed structure of the subclause is TBD.

6.6.5.1.4
Additional spurious emissions requirements

Detailed structure of the subclause is TBD.

6.6.5.1.5
Co-location with other base stations
Detailed structure of the subclause is TBD.

6.6.5.2
[non-AAS] Minimum requirements

The power of any spurious emission at the antenna connector shall not exceed the limits in subclause 6.6.5.1.
6.6.5.3
[AAS] Minimum requirements

Editor’s note: The detailed structure of the following text may need further updates.
[The spurious emission requirements for an AAS BS are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.5.1, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:
Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:


1)   The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS BS limit as defined in this subclause for the respective frequency span. 


or


2)   The unwanted emissions power at each TAB connector shall be less than or equal to the AAS BS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.]
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